Effect of vitamin D deficiency on the composition and in vitro labeling of rat kidney proteins.
Densitometric analysis of single-dimension gels consistently demonstrated that, in addition to rat renal calcium binding protein (CaBP) (Mr 28,000), two other kidney proteins of Mr 16,500 and Mr 18,000 were significantly enriched in their contents in the vitamin D-replete rat. Partial characterization of the Mr 18,000 and 16,500 proteins revealed that these proteins were heat-stable and distinct from calmodulin, as determined by their inability to undergo the calcium-dependent mobility shift in sodium dodecyl sulfate gels which is characteristic of calmodulin. The Mr 16,500 and Mr 18,000 kidney proteins did not cross-react with rat renal or rat intestinal CaBP antisera, as assessed by radioimmunoassay and Western blot analysis. A comparison of peptide maps of tryptic digests of these proteins and purified rat renal CaBP, as analyzed by high-pressure liquid chromatography, revealed no apparent homology. Protein synthesis studies using [35S]methionine and short-term tissue culture of kidney cortex fragments indicated that the most pronounced effect of vitamin D or 1,25 dihydroxyvitamin D3 was increased synthesis of the Mr 28,000 protein (3.2- to 4.6-fold increase compared to -D rats, P less than 0.001). Synthesis of a Mr 54,500 protein increased by 1.3- to 1.5-fold (P less than 0.05) and [35S]methionine incorporation into a Mr 66,000 protein decreased by 1.2- to 1.3-fold (P less than 0.05) in +D rats. This study represents the first detailed characterization of the effects of vitamin D on the composition and synthesis of rat kidney proteins. The data indicate that the most significant effect of vitamin D on kidney proteins is increased synthesis of the Mr 28,000 CaBP, suggesting that a major role of vitamin D in renal function is regulation of calcium transport at the distal tubule. However, dietary vitamin D or 1,25(OH)2D3 can influence the expression as well as the suppression of other specific kidney proteins.